Immunohistochemical demonstration of fluoropyrimidine-metabolizing enzymes in various types of cancer.
Fluoropyrimidines [5-Fluorouracil (5-FU) and its prodrugs] have been widely used in the treatment of solid cancers. The anticancer effects primarily depend on intratumoral levels of enzymes metabolizing the drugs, such as dihydropyrimidine dehydrogenase (DPD), orotate phosphoribosyltransferase (OPRT), thymidine phosphorylase (TP), and thymidylate synthase (TS). In order to know the tumor types susceptible to respective fluoropyrimidines, we investigated the expression of DPD, OPRT, TP and TS in various types of cancer with the immunoperoxidase method. These four enzymes existed in all of the cancer types studied, such as pulmonary, gastric, colorectal, hepatic, cholecystic, pancreatic, renal, urocystic, and mammary cancers. Respective types of cancers presented characteristic immunohistochemical features as follows: pulmonary adenocarcinoma, DPD- and TP-high; pulmonary squamous cell carcinoma, TS- and TP-high; intestinal-type gastric adenocarcinoma, TP-high; diffuse-type gastric adenocarcinoma, DPD-low and TS-high; colorectal adenocarcinoma, DPD- and TP-low, hepatocellular carcinoma, DPD-high, and TS- and OPRT-low; cholecystic adenocarcinoma, DPD- and TS-high; renal cell carcinoma, DPD-low, and OPRT- and TP-high; urocystic transitional cell carcinoma, DPD-high and OPRT-low; and mammary ductal carcinoma, OPRT-low, and TS- and TP-high. The enzyme expression pattern in cancer tissue was generally similar to that of their normal counterparts. However, TP immunoreactivity in adenocarcinomas of the lung, stomach and gallbladder, and urothelial carcinoma of the urinary bladder was stronger, and DPD immunoreactivity in adenocarcinoma of the breast was weaker, when compared with normal epithelial cells. Non-epithelial cells were also positive for these enzymes. These results indicated that the key enzymes influencing the effects of fluoropyrimidines differ from cancer to cancer. Fluoropyrimidine treatment may be selected, based on the simultaneous immunohistochemical evaluation of the fluoropyrimidine metabolic enzymes.